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Sciaenids constitute 3 per cent of the total marine catch in India contri-
buting nearly 26,000 m tonnes per annum (on average for 10 years). In
Maharashtra the percentage of sciaenids is 4.6 per cent (9,111 m ton-
nes) (on average for 10 years) per annum on total marine catch and 35
per cent of the total sciaenid catch of India.

Ratnagiri is an important fishing centre in southern Maharashtra
and sciaenids contribute nearly 22 per cent of the total trawl catch.
Fourteen species of sciaenids have been recorded, and among these
Pseudosciaena sina predominates, contributing nearly 38.5 per cent to
the total trawl catch.

MATERIAL AND METHODS

Fishes required for the purpose of this study were collected regularly
from the trawl catches landed at Ratnagiri. The trawlers operate in an
area (arc) about 20 miles north and south of Ratnagiri and land their
catches at different landing centres in Ratnagiri, i.e. Kalbadevi, Mirkar-
wada and Rajiwada. As the trawling and shore scine operations are sus-
pended during the monsoon season specimens were obtained from the
catches of cast nets and hook and line, brought to Ratnagiri fish markct.
In all 600 specimens were measured to the nearest millimetre and weigh-
ed to the nearest gramme. For the study of food and feeding habits the
specimens were cut open and measurements of the component parts of
the alimentary canal were taken. The relative length of intestine (RLI)
and relative length of the gut (RLG) were noted. Qualitative analysis
of food was done in both adults and juveniles whereas the quantitative

analysis of food items was done by displaccment method for the adults
only. *

1 Accepted June 1973.
2 Taraporevala Marine Biological Research Station, Bombay 400 002.
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For determining the minimum size of maturity in the female fifty
specimens were examined. As the sexes cannot be distinguished in sizes
below 7 cm, fishes of 8 cm and above only were examined for the dif-
ferent maturity stages in females. The colour of the ovary and its exten-
sion in the body cavity were taken into consideration for measurements
of ova diameter. Ovaries were preserved in 5 per cent formalin for 8-10
days. About 700 ova were measured from each ovary. The ova were
separated by testing out a portion of the posterior region of the ovary on
a glass slide and were measured by means of eyepiece micrometer.

Ova measuring less than 5 md (1 md = 0,03 mm) were not considered
as these were present in the ovaries in all stages of maturity (De Jong
1939, Clark 1934). Fecundity was estimated by weighing one gram
sample of the ovary and counting the number of e€ggs contained in it.
The number of eggs in the ovary was computed by taking into consider-
ation the total weight of the ovary. The maturity scale adapted by
ICES (Wood 1930) was followed for studying the progression of ova
towards maturity. The spawning in this species was determined by study-
ing the different stages of the ovary occurring in each month. The per-
centage of occurrence of males and females was observed for the sex
ratio. . ‘

The fishery of the species was estimated from random samples of
¢ 10 kg once every ten days for analysis. For studying the length fre-
quency distribution, 1500 specimens were measured within a period of
3 months. -

Food and feeding habits

Earlier works [Gopinath (1942), Mookerjee et al. (1946), Chacko
(1949), Kow (1950), Jacob (1948) and Rao (1964)] indicate that adult
sciaenids consume a variety of food consisting mainly of crustaceans,
fishes, molluscs, polychaetes and echinoderms and are thus carnivorous
and benthic. During this investigation it was found that juveniles rang-
ing in total length from 5.6 to 7 cm mainly feed on planktonic cope-
pods, Lucifer, Mysis, Acetes, small prawns and polychactae larvae.

The following items of food were seen in the gut contents of Pseu-
dosciaena sina-—

1) Teleosts — Sole fish, Leognathus sp., young of sciaenids.

2) Crustaceans — Penaeus sp., Metapenaeus sp., crustacean larvae,
crabs, Mysis, Squilla, hermit crabs and Amphi-
pods.

3) Echinoderms — Sea urchins.

4) Polychaectes — Nereid worms.

5) Molluscs — Bivalves.

Fluctuations in the composition of the main food items consumed
by adults of Pseudosciaena sina in ditferent months are shown in table 1.
It will be seen from table 1 that crustaccans form the most do-



2512)

SINA

BIOLOGY OF PSEUDOSCIAENA

= s =

:

- = - — L1°T8 0gee €Eel LULY LR LR vC Amg gl
— — = — 05°C6 — 0L'0v 06'S¢ 06'SC Ov'L L1 aunf [T
6V ie - — - SOv9 . 61°6¢ £6'¢ £p'St €6t 133 Ay 01
5 009 = . 91'v6 — = 0098 91’8 I £ dv "6
- 9LC - £69 1978 8¢'1 = 1759 €081 SS°S @i, oIBN '8
— — — — 00°0¢ i — 5 000 00°0L 6C Areniqag "L
— o — £e'e L6°69 —5 = ceet 99t 99'9¢ 6¢ €961 Aienuef °9
— ~ i - blIel - — L8'6Y LTET SS'8TC 144 A I2quuasag ‘¢
= — . — $9°99 — we 9¢'9¢ L8LT Sttt £3 IOQUIPAON ¥
89 i — - S96L e 08°L 0sCl §C9S T9'S1 3 129010 't
i 6’0 T i 8¢°C6 81°0¥ $¢81 €9'¢ 00e 0L9 98 Ipqueldag T
_— har- T i 60°€6 wIe L8 1Y — 01’8y <69 09 7961 Isnsny 1

SuBdD SuBaD pauIwexa

$919BYD ~BISTnId ~B)STLID suowroads

OSIL sosnjo]A  -A[od  sd[eS 18101, L_/YI0 $2]20Y pjjinbg sumeIld  SOUSLI Jo "'ON SYIUOTAL

puls puIPISOPNIS NI €961 AINf OL 7961 1SNDNY UVAA HHL NI
SHLNOW LNHNFIIIQ ONINNA SWILI 00d INVIYOdWI A0 NOILLISOdWO0D HOVINHD¥AJ

[ FIav],



360 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 72(2)

minant group as its food. Among crustaceans, prawns, Squilla, Acetes

are the most common items.

Prawns: Prawns are taken practically throughout the year. The per-
centage of prawns as food in the gut contents varies from 8.16 to
56.25. The average percentage of prawns in August, September and
October was 45. The percentage of prawns during these three months
in the fishery is also high and its average percentage is 70 during this
period.

Squilla: Squilla in the food was observed during whole year except
in the months of August and February. The percentage of Squilla in the
food was observed to be more in the month of December (50%), March
(65%) and was maximum in the month of April (86%).

Fish: This is the third important item. Fish as food was observed
throughout the year with maximum in February (70%) and minimum
in May (3.93%). The average percentage of fish in food in the months
of November, December, January and February was 40.

Acetes: Acetes was commonly observed from May to November in
food. Maximum percentage was in June (41%) and August (42%)
whereas it was minimum in November (2.42%).

The absence of Acetes in food from December to April in spite of
their presence in the locality and availability indicates that the fish pre-
fers prawns, Squilla and fish. The presence of benthic animals like
prawns, Squilla, molluscs, crabs in the gut contents indicates its bottom
feeding habits.

Maturation and Spawning

Description of the ovary

Until the fish attains 7 cm in total length it is difficult to dis-
tinguish females from males. The gonads in both the sexes are thread-
like and whitish in colour. The ovaries in specimens over 7 cm appear
slightly swollen compared to testes of corresponding size. Different
stages of ovarian maturity as determined from external appearance of
the ovary and its extension in relation to the body are given below:

1) Immature Ovary — The ovary is transparent with reddish appear-
ance and extends to about 1 of the body cavity.

2) Maturing Ovary — The ovary is yellowish in colour. The ova are
granular in nature and are also visible to the
naked eye. The ovary extends to nearly § of
body cavity.

3) Mature Ovary — The ovary is similar in appearance to the mat-
uring ovary but is more swollen and extends
the entire length of the body cavity.

4) Ripe Ovary — The ovary at this stage is fully swollen occupy-
ing the entire body cavity. Ova are transparent.
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5) Spent Ovary — The ovary is flaccid, blood-shot and wrinkled
and extends 1 of the body cavity or more.
Size at first maturity
To study the minimum size of maturity in the females a number of
specimens were examined. As already stated sexes are not clearly dis-
tinguishable below 7 cm and, as such specimens ranging from § to [4
- cm were only considered. From the data plotted in Fig. 1, it will be seen
' that 15 per cent of the fish matured in the 11.2 cm groups, and 48 per
cent in the 12.5 cm groups. Nearly 50 per cent of the females of Pseu-
dosciaena sina reached first maturity at a length of 11.2 to 12.5 cm. This
is, therefore, considered as the minimum size of first maturity. The fishes
measuring 13 cm and above were 100 per cent mature.
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Fig. 1. Size at first maturity in Pseudosciaena sina.

Development of Ova

An ovary in advanced maturity was selected for studying the matu-
ration stages of the ova. A sample of ova from this ovary was taken and
ova diameter measurements were made. The ova were classified in
micrometer division groups and a percentage frequency polygon was
drawn.

First batch

Ova ranging in size from 0 to 5 m d. in diameter. The ova are trans-
parent and the nucleus is clearly visible. Such ova are present through-
out the year and represent the general stock of eggs.

Second batch

Diameter 6 to 10 m.d. These ova are also transparent with nuclcus
and protoplasmic layer visible.

Third batch

Diameter 11 to 15 m d. Ova granular and yellow in colour and with
yolk.

Fourth batch

Diameter 16 to 20 m d. Ova granular, round, and yellow in colour.
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Fig. 2. Different stages of Maturation in Pseudosciaena sina.
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Fifth batch

Diameter 21 to 25 m d. Ova round and transparent with a single oil
globule. This is perhaps the spawning stage of the ovary.

To determine the growth of the ovary from immature to spent stage;
it is necessary to arrange the data in chronological order starting from
the month in which immature ovaries are observed until the period when
spent ovaries occur.

However, when the observations on the condition of the ovary were
undertaken, it was found that fish in different stages of maturity occur-
red in any sample indicating that all the fish do not mature simultane-
ously. It was, therefore, decided to group the data on the basis of largest
mode in diameter frequency percentage of ova.

Accordingly, a number of fishes in different stages of maturity were
selected and ova diameter measurements were made. They are represent-
ed by frequency polygins (Fig. 2). In all 10 stages of matunty were en-
countered. They are:

1) Immature

i) Stage “a” frequencies with a mode at 3 md.
ii) Stage “b” frequencies with a mode at 5 md.
2) Maturing
iii) Stage “c” frequencies with a last mode at 7 md.
iv) Stage “d” frequencies with a last mode at 10 md.
v) Stage “e” frequencies with a last mode at 12 md.
vi) Stage “f” frequencies with a last mode at 15 md.
3) Mature
vii) Stage “g” frequencies with a last mode at 17 md.
viii) Stage “h” frequencies with a last mode at 20 md.

4) Ripe

ix) Stage “i” frequencies with a last mode at 25 md.
5) Spent

x) Stage “j” frequencies with a last mode at 5 md.-

More than seven stages of maturity could be described in Pseudos-
ciaena sina but as per standards of the International Council of explo-
ration of Sea (Wood 1930) the stages examined are:

Stages in Pseudosciaena sina Ova diameter Stages described
range in md. by L.C.ES.

Stage “a” & “b” 0to5 1

Stage “c” & “d” 5 to 10 11

Stage “e” & “f” 10 to 15 111

Stage “g” 15 to 17 v

Stage “h” 17 to 20 \%

Stage “i 20 to 25 VI (Spawning)
Stage i Less than 6 VII (Spent)

Fishes with ovaries in all these stages of maturity were observed
nearly throughout the year.

However, to study the spawning season, the data from 400 speci-
mens were converted into frequency percentage of stages of maturity
for each month (Fig. 3).
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Fig. 3. Percentages of different stages of maturity in Pseudosciaena sina in

different months.
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From the histograms it is seen that fishes in stages IIL, IV and V of
maturity are very common, forming 50 to 80 per cent. During the study
period few fishes in stage VI of maturity were observed.

There is no information on the eggs and larvae of Pseudosciaena
sina. Attempts to collect these were also not successful. In the absence of
any information on eggs and larvae it is difficult to fix up a definite
spawning period. The fishes in stages IV and VI of maturity are avail-
able from October to May, and fish in spent condition (VII stage) from
October to July. Nearly 85 per cent spent’ ovaries were encountered in
the months of June and July.

Frequency of spawning

The multiplicity of modes in the ova diameter frequency curves
shows that the size range of ova is large and there is a continuous gra-
dation, indicating several batches of eggs in all stages of maturity. Thus,
it appears that the production and withdrawal of eggs is a continuous
process and the species spawns more than once over a greater part of
the year. The presence of fish in advance states of maturity IV, V, VI
and spent individuals over a greater part of the year seems to corrabor-
ate this inference. The availability of these fishes in large quantities in
trawl catches at Ratnagiri also supporis the above findings.
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Fig. 4. Percentage of occurrence of Males and Females.

Fecundity v

The ova count of this species shows that ova produced by individuals
of the same length showed variation. The fecundity varies between
32,174 to 60,840 eggs.
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Since specimens of the same length show variation, it is p‘robéble
that there is a prolonged spawning period, and that the spawnir'lg‘is in-
termittent and that the eggs are spawned in batches.

Sex Ratio '

From Fig. 4 it is evident that the female of Pseudosciaena sina pre-

dominates in the commercial catches throughout the year.

Fishery o ; -

As already stated, the, trawl catch landings of sciaenids, the Ofoli-
thus and Pseudosciaena sina together contribute nearly 83 per cent of
the total sciaenid catch at Ratnagiri. To analyse the length frequency
distribution 1,500 specimens were measured at random for a period
of three months, i.e. October, November and December, when fishing
season .is in full swing at Ratnagiri. The catch analysis shows (Fig. 5)

20

PERCERTAGE

'5°67'8'9 1011 L1314 15 1617 1819 20 21 22"

‘Total length (cm)

Fig. 5. Length frequeﬁcy distribution in Pseudosciaena sina.

that fishes ranging in size from 12-13 cm in total length are most com-
mon and dominant in the trawl catches and form the major group in
the fishery at Ratnagiri . It has been observed that these fish mature for
the first time at this length and are caught in trawl without giving any
chance to spawn even for the first time; probably this is detrimental to
the sustained yield of sciaenid fishery. Attention should be drawn to the
fact that the catches of sciaenids have been going down during the last
ten years. Vellappan Nair ef al. (1969) found the average annual
landing of sciaenid catches in India to be 36,320 M. tonnes (1950-1962)
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whereas the 1962-1971, average is 26,000 M. tonnes and that of Maha-
rashtra 13,570 M. tonnes (1960-62) and 9,111 M. tonnes (1962-71).
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